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L F. Meckel, in 1812, drew attention to the resemblance between
the malformed human heart and the normal hearts of the reptiles,
amphibians, and crustaceans; it has since been shown that the embryonic
human heart at successive stages in its development bears comparison
with the hearts of the lower vertebrates, ascending through the phylo-
genetic scale. Most of the congenital malformations may be accounted
for by an arrest of development or by an interference with normal
development at some particular stage of embryonic life. The earlier
this arrest occurs, the more complicated and serious is the resulting
deformity. Thus interference with growth at an early stage may lead
to gross defects, such as a two-chambered or a three-chambered heart,
comparable with the hearts of fishes and reptiles; at a later stage, when
the septa are almost complete, an arrest of growth leads to defects
in the septa without involvement of the pulmonary tract. The critical
period of development is from the fifth to the eighth week of intra-
uterine life, during which the septa are forming, the bulb us cord is is
undergoing involution, and torsion of the great vessels is taking place.
Keith explained pulmonary stenosis with ventricular septal defect as
due to arrest in the evolution of the bulbus cordis, which normally
becomes incorporated in the right ventricle to form the infundibulum.
Unusual relationship between the different parts of the heart may be
explained by interference with the normal process of torsion of the
primitive cardiac tube. Transposition of the great vessels was explained
by Rokitansky as due to the deviation or malunion of the aortic and
interventricular septa. Complicated anomalies are explained by Spitzer
as due to failure of the normal process of clock-wise torsion of the
arterial trunks, or to detorsion in a counter-clockwise direction. Accord-
ing to Spitzef s hypothesis Pallet's tetralogy involves detorsion and a
persistence of the reptilian right aorta.
Foetal disease probably plays a minor part in the aetiology of con-
genital heart disease. The valvular form of pulmonary stenosis with
closed ventricular septum is generally attributed to late foetal endo-
carditis. Foetal myocarditis, due to syphilis or other infections, is more
important than endocarditis in the causation of atresia or stenosis of
the aortic and pulmonary orifices (Abbott, 1927). Congenital idiopathic
hypertrophy of the heart is most often associated with inflammatory
myocardial changes, abnormalities of the coronary vessels, or glycogen
disease (see Vol. V, p. 589).
Although embryology and comparative anatomy can account for the
structural defects which constitute congenital heart disease, nothing is
known of the forces which disturb the normal development of the
foetal heart. Abnormality of the germ plasm, heredity, and the maternal
condition have to be considered. In many cases of congenital heart
disease—in 18-8 per cent of Abbott's series (1932)—there are associated

